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(57)Abstract: 

PURPOSE: To reduce the waste of a data space in a 
recording medium by detecting fault permission on the 
bit defect of a header field. 

CONSTITUTION: Serial 2 and 7 codes which are read 
from a disk, are shifted to the long shift register of a 
detection circuit having the storage capacity of 22 bits 
in flip lops F1-F22. When shift completes, all bit signals 
can simultaneously be inspected and the logical/mutual 
relation of the bit signals for realizing one bit fault 
permission is inspected. Generally, locations obtained by 
adding the OR relation of two possible locations in the 
last shift of a synchronous field to the three shifts of a 
data start mark are combined in such a way that three 
of four shifts have to be valid. 
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(7) 



&MW-4-3 0 5 8 7 1 



11 



12 



(2.7) n-K 



SJffl7<-rtK 



1000 1000 1000 



< — f-m&-><-M — > 

0010 0100 0000 1000 



x-^M4&(S0D) T-? 



7 s - *Bffte7 -f -/U KfD!J<D-tfn*<$»$(D*£ 



BJMJi-ftF 



0010 0010 0001 



0010 0100 0000 1000 



tO 0 4 3] DCh«. (2,7) Zl-}*<D\±yb 

Vf-p Witty ■< -KFWy h 

[0 0 4 4] l-3«0«UJRtbT. 

nx>a- K/^a- HJB8ft*< f a*6ir**. 

[0 0 4 5] SffiCDtJIsaSLVVMOfttMiiLT. 

— i73 ©— SBtbTffl^-5tV»5*^»S. Utttt, 

U iirorXn-^fcttHMW***. *Wi. 

Hi oBtfetfi&^-jrnteT-^s ©&tti<!:©ffl© NRZn 
- H • if P «3R«aE4©3-F • 5 s — 7JH£#JI» 

S&7^-;i/K3b©^<7)(2,7) 3-H<0RJB7-f-;PHa 



[0 0 4 6] C©ra«ttH4&tfB5fc3S-rJ:3e3 

fc->U7;K2.7) 3— Htt, IWJf^-7D9^ 
F1-F22 £22fc?9 hOEtt«*&*"f «tttttle|j«250> 

^©E v vm^<D^y hifi&TTSk.* ftTOtTy h 

ctj^ntfe*. "i" try hKwwteitrirt-sfc 

*©k?«;/ hM^©»g«teSW«*^fc&2E3ft*. 

fc, ig«l7^-;V'H©Sa©a^©2-p©pIfiB*n^r- 
•>3 >©ORM^Srttl^.fcPir— ~>3 >fi. 4"3©®# 
©5 -fc© 3 "3*^«ft-e)S:^n«S: 
-a-sn*. 3 Sir. &S»tOAND^. *Mb>h 
Ip-^-tfn "0" *^ts\-DtLtc\Z2-z>Ofa<D\±y V • n 
T-\ '/a>&&2>. ^nti:D> *Uffl©IB8l y<t-A>}* 

mm^-^mmy * -)v k ©a^t rag*, ^n* t v» 

[0047] e^Tic^-r*7 ©p-h • T—fMi, m 
4 ro® 5 1 m 6 r# 0 7 1 s-sgyt^ tt-rttR 

IC£tt3igi3IW«;i:£*-r *>©"?<&£. 
[0 0 4 8] 
[H7] 
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13 



(8) 



& §§¥4 -3 0 5 8 7 1 

14 



(2. 7) a — K 



l« MtB7 ■( ~A> h' >l < -f—9 Bla7 i — A/ ¥ * I 

I (3D | (3b) I 

WttgP PI P2 F3 F4 F5 Pfl | F7 F8 P9 FIO Fll F12 F13 F14 F15 P16 F17 F18 F19 F20 F2I F22 I 

100010001000 10 010010000001000 I 

_ l_ 

43 85 I 07 09 012 01S 01S Qlfl 022 

l< SOD?-* -»| 

<J> 



P Fl F2 F3 F4 F5 F8 I F7 F8 Ffl F10 Fll F12 F13 FI4 F15 F16 F17 F18 F18 P20 F21 F22 I 

001000100001 |0 01001 000000 1000 I 

I 

Ql 45 96 | QB Q12 015 Q16 019 77? 



SOD?-* 
(3) 



[0 0 4 9] ®4RZf®5<D7Vy7 • 7ay7yi~n 
2\t. H«7>f- 1 n/K3aCD#Vfi/ hRtfx -*»#!©& 

22¥y b&^-PMi&o&BHzm^ftz. 

[0 0 5 0] H«37-f-;kH3a(cBBS$n-S>«fcptC^!8: 

if5*tt»*6a:«r». Lfc**oT, (2.7) 
:P©=&&-528Ey h • 7"Oy hCDf-y h • rtf—yififr 

o, mwi7 j -)vym<~&^t, -?-© i -oitmmmoM 

2^©7 i -^HS6k*y h • /X*->ttWi;T»*. ^7 
©3— F • 7 s — :/;hc$3^t, K» FteHKS^-^F 
KZ/^-^Hj^-f F£3tr 4 o© 7 ^-^tcfr 

©t>©T?fctK 5 i w , Xi7CiHeSftTViS^Jl'— ^-/^ 
* — >£:gLTV>££W£n£^£Ttt&^. (2,7) 
3 — F©28fcfs> h©p^©22f^ h*tJBH£ft£., 16tf 

-)V F3b«HJffl7 w H3afcfc»SfflSS.rj:^ 
&(2,7) 3-F«fi£<hR-T&£. »D©6lfyhl4n 

M7^-;PK3a©«s©tf^ F-e&*. 

[0 0 5 1] 04&7^BI5fc*JVJT, NORy- FNR5. 
NR6, NR8, NR9, NR11-NR16 Rt*NR18~NR20, &tXN 
ANDy-h ND7, ND10 Rtf ND17 tt, 

7 D l/-^?rt©*©7 'J 7 ^ • y 

[0 0 5 2] #NOR^-htCj4 2t3©A7jR^l^© 
W7jj0**-5. Jl©2r)©A7j*i2-p©m£Ett!i©'5^© 
tel^MK&Tfc NORy-h©a*tt^tlW 
fciUl^Mftitfc*. NORy-hA*©V>-ftl^- 
7J i*:te^©il7j# 2 o©mffi«fi8© 5 ©its i^*uh* 

m-v&z>®-er\z\t, NORy-h©tii7jtt2^©«jE« 

<g© 5 "5 <D<& l"^)lVtm t u -5. 
[0 0 5 3] SNANDy-MC«2^©A7J&^l^ 



©tti7j#&£. nand^- h©A*©^-rn^-7j* 
tz)$*<»ffi*&2?<Dm&vtmov*><D&V'<)VKm\z 
NANDy-h©ai7j«taigwtc-e©2^© 

20 ^©A'-QttiTjSSmJu #NORy-h©-77©A7J 
Srjt#NAND^r- h©-7J©A7J*«^-r^. 

[0054] T-?mi&-?-2u-Ymnu)m&. #m 

7>7 p AM6&rJAM7<£^-UT=&NOR^- 
h©S»3©A*ii^tcSi^$n^. -l* • 
I2«ft^LDSMSSfe-r-5. ^©{t^li&^TNANDy 
-FND7. ND10 Ktf ND17 ©#«©St)©A7JtSlfffi$ 

«Si^*i?, ■Hc±«f«fi^;i'©flJEE«S8-C*D. SKl> 
^^©mE*?SlT«. 7Uytr ■ /x;vx©5S*fiftcx- 
50 *M&T-?©D-FLDSM£v':7r- • Vv^lCO 

- F-r-5. 

[0 0 5 5] 7'J 7 7"- 7D^ypl~F22 ISD7U77' 
•7D77Tfe5. 7>yAM3,AM4,AM5 -£©? 
D y 9 ■ A;i/X^TlC*5V>T. #70?7'7Dy 7?<S 
fcM^Jfc^ESn*::? D^- /WX C Kir «fc 9 * D y 

££n*>. ;ine>©liJ?&8$gtc e kPK ^yj^y-^o 

•7D7 7lt ^^©DATJ^tZfeW^ftffi^JKr 
£■3% pay? • /^xCKtctrj^tSSfcttfttc 

<)y7- ynyy<D "1" Sfcfi "0" ©IMtffcSg*-?- 
n^nSLTfeCl, 7'J77- ^Dy^ajTjQtPflitl 
5. A-Qffi73te#tCQffi#©i£©^T&rK g^ff 

^IfeSo^iSiieft; (logic simplification) £fcfc£,-T 
fSSCffl^5>n^. 7Uy7-7n 7 7'tl tbTj^TQ^ 
-£© 2 ^>©Sffi^©^^©iSl/^;H*Jg^$.5«-&(C 

^©«»t^fig^*-r "i" ttto. m*«^Q*^©2 
•p©mBEt^fii© 5 ©e ^;^nic^s«-g-ic«-?-© 

ttSl«.«^^-r "0" i^S. #7'Jy7 - 7D-y^© 
50 CLEARATJ^^IClHlNrJcWJn^n.S^UTli^CL 
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(9) 

15 

fi. S7'Jy^ • 7ny7'©Q{ii7j£-5-©«latt«i£* 

r "o" \z±y A-Qaj^^-^w "i" m$s.vtm 

[0 0 5 6] l/v^^dS^'J7$nfc«(C. T^fi> 
^n-KAmm^ns. ^J^-r-^MaRtfy-* 
B$& 7 F3b© tf y hiffiWTJ X ^ 9 ZUfrtii 

F22 ©AflS^DlC&^Sn&Sg^fflba-FA*^ 
RDCD1 {r*HTv-7h • Vi>7.f\zmkXti-ZtlZ>. X 20 
-^K56n-H3b<Db*^ KRIXR»!3-H3a©tfs; H© 

ifi/htt. ft&©y-*B&fs^t>.y h (t*->h28) a< 
[0 0 5 7] x-^BBJfiv-^ro^tb&^-r^ibcDlSS 

0 5cD^ay-h • 7WGAt^-r. ^©i&s 

Al, A2, A3«-£©A7J t LT-»©g#l£ tltz 7 U y 7* • 2? 

*Jg^JIC*5^T*-«^a:llf«n-5®^A. BRtfC© 

'J s>7*- 7Py:/Fl~F6©>'7 h • P^X^Tte. 
*^#S.n5k , y h«^&feirrs;fci&©gij*©7 U y 
7* • 7 D y 7"£#;il£ d iJWt* $n&. a 6 Rtf 0 7 
iZmT^olZ, NANDy-hNDIO, ND2 K^n^tl. 

mmtn^n^m lt. ai73^DiR^2&-€-n^n 

T*3»£fcNANDy-hND3 Wfigt bT«» 

[0 0 5 8] 
[35 8] 



y- h 


Al 


Q15 


■ (319 • 


022 




A 


y- h 


A2 




Q12 • 


Q16~ 




B 


f- Y 


A3 




05 • 


09 




C 


f- Y 


NDl 




03 • 


07 




Dl 


v- h 


ND2 




Ql • 


Q6 




D2 




ND3 




Dl + 


D2 




D 



[0059] y- bd&mv>z.<DMffi\z. vM.ummtz 

y-^M&tfy h • yj-JW&Vbmiz&Z 50 



#§§¥4-3 0 5 8 7 1 

16 

k*y h • 7^-^K#^££n&®lcy- : ?PI#}7w > - 
©NANDy-hND7~ND10©&*K:«, 4t>©#— (1 

n^of8^yji/-7*tt, y-hND7~NDio tc^Lx-en 

■?ttABC,ACD,ABD RtfBCDT&S. V>-fna>©y;k-7 r 

<D3r><Dmn-?'<T&mmzm]/'<.)v#i&e>tg)-£\z, y 

-h©6*K:fctt*4#B©A2>ft^Rte. &&&&& 

m : E : -\ t \zi!>^Tn'%iz&i"<)i>ttm-e&z>. m^cK 
* - Tyymtzwmn&BMZikT. ^©2^©mE 

«H©^^©Bl^<JUttfi|-t?til7J«^CR*4riSLT. & 
KW^y-^'MS&V-i'^ttlSffiWfcJ&lcy- hND7~N 
D10*ffiffinltlfc-r5. 
[0 0 6 0] ^©NANDy— h • 7U-flCl5^-5 5# 

g©NANDy-hNDii«, y^x^±©y-^5i5&v 

^A, B, C, DttC©y— htCSig$n-5©T. 17 

-aare- HTiiv y-*iRj&^-^©!E®fcr5> mc« 

X7-#ftV>. l7-«Slt ft^NCR S-?-©2t3©« 

ff^ss© 5 * ©is i"ov&mzw vmz.zz.t\z£*)fT 

t>tlZ. C©^T©7>7"I2©m*m^CRttffi;U^ 
©eEEttflgtCfcD. NAKDy-hND7~ND10*t«ffl^ 

±\ztaz. j^ps^y-^ws&T-^^a^-H-c^y 

- h*^ffl^±fC-r^NANDy- hNDllfC|Saa«8$ 

ttfc^^NCR e^fc, ^fflpiigm^t^-s. 

$n&<tS©y-hND7~ND10 X^-^S. 5*- 

^Bg5&-7-^^a»I^- Ffc*V>Ty- hNDllfclTS: 

[0 0 6 1] C©y-h • 7 WCA©tfl73«NANDy 
-hND12lr*0. -?-©A*tbT^y-hND7~NDll © 
WTj^feS. fcsy-Mr&ttSA^W^TjWesi^ 
^©«£E«fl§T&S^-f n^©y~ hND7~NDll \Z$>» 

sy-^H^T-^^a^fcio, ^y-hND7~NDi 
i ©tfi73<&-e©ejE«ii©p^©<g;P'^ ) KS8(c-r-5. 

NANDy— HND12©tU73(i, y— hND7~NDll *>£© 

vi-rn*^ i ^©atj^-?-©^^©^^©®^^;^ 
tffomzntcziL&K-r. NANDy- hNDi2©m* 

«. 7 'J v 7* • 7 P v 7°F23©A^^Dlcai^$nTVi 
d©7U y7*- 7 D y 7°F23©dl73Q23te, ^<DMU 
^JI^DWEWttTldU ^SMDET »C<fc ^2nSr-? 

[0 0 6 2] ^7©rJ-F • y-7*;ncWl/TRWU, 
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17 

$Lfc&6&.tfmHZ7fiLTz£olZ. HS83-F3aRtJCy 
-*IS&3-K3b©)I#Rtf#®i?fc:-.y b<D&m**>£. 
Dfc«Wt .T-^U^-i' 3 iC^TWIEttfcy- 

t5ui©Tt&^mf;^->T. 
zf®5-cnM2ti. m6X.vm7 <Dmmzmi<Tm.w2 

- 7 ©ffi«IM&il#l £g*&-r 5 fc» ©#)8 tel^BP. 
[0 0 6 3] IS4Kt5E5 0lHlSStia6Ri^|g7©M# 

^A'-Q15, Q19R£m-Q22:£ANDy- hAllC^HT 
AND»m?if&*^fc>i*Tf§Sb;fcfc©T&0, -£©<! 

[0 0 6 4] m-^B tt. 7'J«^^- 7P«7^F12K 

AND^- KA20m^JC*V>T%SSnfc. 
[0 0 6 5] m-«#C ft, 7 U V 7 • 7Uy7?SBc& 

5 ANDy- h A 3 ©IHrtlCiJ^TfgSiLfc. 

[0 0 6 6] |-fltD (i, NANDy-hNDl©m* 
m^Dl^fcttN ANDy- hND2©m*ff#D2SA*t 
LT*-r^NANDy-hND3®ffi*A^^3@|Lfc. 7 
U y 7" • 7 D y 7F3&tfF7© tf y h flWQSft Q7 
tt. NAKDy-hNDl 'MDA^SffliSTf-S,, 7'JyT" 

• 70y^FlRZ/F60tf«y hS^QlRC«}6tt, NAND 
y-hND2^CDA^J*«lja-rS«, d©0gS^fc«fcD. 
HMtfy h • 7^-;UF3a<©MSc£fc^&-t?n ■ tfy 
h«^*«, «^DlSI/tD2T-?-n-en^Sn-S. 

t. m&mmvv h • 3-KS3fc«**ra*ii;y h • 3 

-Ftf>e>©lfy hM^££C£¥~l§^DWu y-* 

M&v-7&ffi0&©3&s-eifc&.#'grfr£ft3. ®&r 

F3b©fl^ "1" Sfctt "0" fctt 1~28W#^?WW 

3> h28dtS«©V5?X^07Uu;7- 7Dy722fcn- 
F*ft*it»3*#*C» ^W[HlK25C0->7h • U'7X^ 
©7»J v7 • 7Dy^Fl~F 2 2 KHa^ltSnTH 

a. z:n«, x— ^wsft7-c-;i'H3 a%xfm%iy<(- 

;WF3bA^©, y-7W5&7-73 ££»T£-r^T© 
kfyhlt##, ->7 h • 1^77©7>J y7 • yOy7 
ICD — K^tl-Sxh H 5 y— hAl, A2, A3, ND 



(10) 3 0 5 8 7 1 

1, ND2 1^3nfc7U 2/7"- 7Dy7Rtf-£©& 

HiTjmm^oxtim^ /^-q ^-e#A,B.c.Di, 

D2 t*tC#?IJ(C*^©T. &y-h^©7'J v7 - 7 
a2/7A*li$SlcMSgiJsns. Lfcrt^T, WAtf. 
ANDy-hAl'sWA^tt. A-Q15, Q19, A*-Q22 T 

c:n5©m^iity sm^ "o" (21). "1" (2 

5), "0" (28)#7'J y7 • 7D^7F15,F19,F22©Qai 

10 D2©ti-rn^*t#ar^t#fc«fi^D ^#ar-5. - 

ns©ff*tte. l^»!7^-;WH3a©fll|g:-tfn (0 6) i 
fcttWft-tfn (07) <oy*--?y Mbfcflarr*©-? 

W^fc«#ftb7iVi„ 0 5 fc7K-r<fc-5fcy- hNDl,ND2, 
ND3O^fftt0 6&CX0 7}C|^3SWK*$nTfeD> SI 
6 TH. y- hND3©A*t*itt-5y- hNDl©tfl*Dl^ 

i^Dw^sfe&si/T^i.. rnmz. 0 7Tia. y 

- hND3©A^tC*5tt^^D2*S*-^D$:±^bT^ 

[0067] gfc57u*y • 7n^y^e©#y-h 
20 ic^^T©^yju-^©s«?«^ai(c«to, y-^w 

Mv-i/roM^WI^^nSo 03A«> fcfy M~28 
A^©t's/ hm#7 h>J-A*il"77^lwe^.6n5 
t. fc'yh "0" (14), "1" (18). "0" (21)#. AN 
Dy-hAl^©A*fc*VJXffifflBri6(A-Q, Q, K 
-Q) #-«^A *t^fi£$n 

5. L^U #-M#B,C,D«C©<!:#»Ctt^$n^ 
iri. t^5©*>, \L v Ymmf)V-7 "0" (11), 
"1" (15), 7U y7 p - 7Py7Tl2,F16, y- hA2, 
lfyhfi^"0" (4), "0" (8). 7'J^7-7D2;7T 
30 5.F9, y-hA3. Rl^k'y "0" (2), "0" 

(6), 7 0 5/7F3,F7, y- hNDl nlffi 

\zt£?T^tn^fr mmte^m*. y-^wss 

•7-7 3©^*«D-KSn-5ffil©, 

m^est»©*-m^B,c,D ©»fi*w^cMbTt>a 

7-7&fti«^SMDET «» xn— y/X>3-^27'NO 
A^tbT^^nTV^. 04RI)t0 5©v'7h ■ V 
V>7>9\Z. *ftttl[Hl^25©-g|5^«SfiKUT*D, y-^M 

40 ^SMDET«y3-^/X>Z]-^27{C^$nT 

[0068] y3-y/x>3-^27t«fc5y-^p^ 

EITa&S^S-rsrtAtM^ un. ^iE^NCR 
© 2 o«D«ff^©5 ^©S5 

tt, y-hNDllfc*{t^fflBl«g<h7a:0, y-^PteV- 

ab^^i:S:g*-r2>. ^F&y-7M£|7- 
7©^HdSfcfc^-r. y-7BB56^-7^IEL^n«. 

50 ->xyju«, wa«> y<x^e»^t;fe^Ris^:«t>r 
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TWr'h ^vV ZM-tiX^Z Z. £&<!:©, H*H1 L^flc* 
^•5*— bfy h^R6^af-5^t*i#|E^n-5„ SOD 
V— 7£n-F-f5fc#lCKi3:3©7ny7 • • 
AA*3?Jfc£n£„ ^Oinll. SOD 7-^M7'J 

7.*\Z&\fZ> a- KSODV-^mmDSM^Mffi-r-Sfe* 
©t>©t>&.5. LS:*SqT, I^HfclC&^T, SOD V- 

rete-7-^*^fit?*n«, ft^sMDET \mwv<Dm 

H3CD7 : n-^/x>n-y27tt^LDSMS^ 

3 ^>©7 >J y 7 • yuy 7*&«tcgfrnT|B|$Hfc£rlS 
■p. 

[0 0 6 9] sstcpamrau »mnsmm^^ni> 

hte, «l^;l'©ttff#®©e^£.Btfg©7y y7"- 7 

a y yox^m^ \zmmTz. y y y 7* • 7 p ? 7* • 

^ai->»ri5^^NANDy-h«. igfl^Jl/©«JEE# 
ffiOff £ JXS© 7 U y 7* • 7 D y 7© A*SS&TD \ZM 
9 ay 9 • /VVX&X.\Z±tfL2tltzmz. x- 

[0 0 7 0] • 7;l'<!:062fctf07 t 

7fca£>> 7 U v 7* • 7 n y 7F6, F9, F16#. *JlW«g*g 
t "I" \Z±yb2tl* 3S0©7'J y7*- 7D-ym 

SM*tSnx 6 nfc^fc^ n y y • /i;v^*tJraA sn&® 

IC. "0" Z(DSm<D 

frtb\Z, N A N D y— h ND7, ND10, ND17 li, 1^7770 

mza^x. -en-ents^sn^y yy-yayy<o 

7U2/7- 7P5'7^C0«^«filS:*t-ifO "0" 

w&fcv^vttz*. -y>/\*-7 • 7>7i2«{S^^;u 

#NANDy-H©di^ttKW^;H^ffilC^: 
5. CW^ftJ'D-/^ •/i;P7tt-€-nfclSi;T7'Jy7 
• 7ay7£-fc-;/ hU ^:Tf-?ite?-i'&o- 
HL-T. i^7 h • l>-777fC3r>©fcf>.y h • 7--f A (7 
D>y7 ■ • A) *Sy7hSn5. 
[0 0 7 1] X>3- F$n/£V-i^RDCD2 (i^(CX> 

3-y/xa-y27tc^7h$n, -eciT^iE^nfcso 

D?-^£T3-KUTf^X? • n>bo — 515(03 



(11) - 3 0 5 8 7 1 

[0072] K*tiiunfpE-p£&v>T. 

& *» n 5 <fc p ft 5 s - 7 §1 & T - 7 © * & ** & -5 S-& \Z 
R&©^-7 • A7->fi. iIl^-7H$&v-7 

i0 [0 0 7 3] *^S:x-<7s7 • F7-f7©x-7M5& 

•lO»«©«*tt, ^©7'J 5/7*- 7D5/7. y 
-hS^7>7i:, Rl/ NRZa— H^(2,7) 

n^->^mst;/*fc«^-r^fc*©*s^istt 
e>n. Mffl)Sfe«<^iE©a»T. x>n-H$nfcty 

^©k*>y h<t#©S/ftS/hffl-&i±*lfeSWICj!iS-rSfc 

«&©^a»ig:tte,ftfc> ^iKiffiSjiKfrsw-r^^^y • 
->7 t- a \z& ^xmrnmrnx* & s z. t \zmmm\z am s 

[0 0 7 4] 

[^W©^*] *5iK«±iE©«t5fc, ^\y^-7^- 

mz®?LZ,z.ti)**iij££.tzz>. 
30 mmvft&imm 

[Ei] Eit^xyAtcfeitsws!iiHts^i*i©'\yy 

[0 2] IBt&^X5rAIC*3tt'5Pl»SBfft^rt©'\u/y 

• 7>f-;i-H*#r5te©-ji8e<)^-tr77^t-isKia 
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